Direct sunlight exhibits spatial coherence over a length of tens of µm at the Earth surface [1] , even though it is produced by a conspicuously incoherent source, the Sun. This effect, where the light emitted from an incoherent source becomes approximately coherent at large distances, was demonstrated by Pieter H. van Cittert [2] in 1934 (see also [3] ).
On the other hand, the study of the equivalent coherence properties of particle beams has largely relied on this and other results borrowed from light optics [4] . Even though this strategy is certainly sound for a qualitative analysis of particle coherence, it should be validated by means of a Quantum Mechanical approach in order to be applied to quantitative studies.
In this communication we analyze the time evolution of an incoherent mixture of particles of mass m, described by identical wave packets located at different positions upon a much larger region of dimension D. We evaluate the time evolution of corresponding density matrix r|ρ|r ′ by solving the Liouville -von Neumann equation. We exemplify these results by showing in figure 1 how the distribution of wavefronts for an incoherent mixture of particles traversing a slit smooths out at large distances.
Actually, it can be shown that a coherence length σ can be defined, such that for |r − r ′ | < σ the system behaves coherently (i.e. ρ can be approximated by the product of pure states). In particular, σ coincides with the coherence length of each individual wave packet in the Fresnel limit, as expected; while in the Fraunhofer limit the standard expression of van Cittert -Zernike theorem is recovered, σ ≈ γt/mD. Here the factor γ depends on the shape of the incoherent distribution, and on how its width is defined. Finally, we show how these and other results of the present theoretical description can be of importance for the study of the coherence properties of particle beams in atomic collisions [5] . 
